O lder adults are often discharged to postacute rehabilitation care at skilled nursing facilities (SNFs) after hospitalization. The stated purpose of SNF care is to rehabilitate people to their previous level of functioning, but the Medicare SNF benefit covers a suite of services, including room and board; assistance with activities of daily living (ADLs); rehabilitation services, including physical, occupational, and speech therapy; and nursing services, including medication administration. This raises the possibility that some people are discharged to SNFs primarily for nonrehabilitation needs, such as assistance with ADLs or medication administration. Work demonstrating wide variation in SNF use between regions and payment systems with an unclear association with outcomes confirms this concern. [1] [2] [3] [4] [5] [6] [7] In aggregate, this care is also expensive; for example, $29.8 billion was spent on SNF services under traditional fee-for-service Medicare in 2015. 8 Despite work demonstrating that people discharged to SNFs are more likely to be older, be insured through Medicare, have had a longer inpatient length of stay, and have poorer functional status, 9, 10 it is not clear the degree to which home support influences SNF use after hospitalization. 11 Evidence suggests that limited home support is associated with poor health status, 12, 13 which in turn could increase SNF use after discharge for rehabilitation needs. Alternatively, individuals who have limited home support might be discharged to SNFs at high rates for nonrehabilitation needs because they do not have the support needed to convalesce at home. If lack of home support promotes SNF use for nonrehabilitation needs, nonrehabilitation services could be offered in people's homes at lower cost, presenting an opportunity for a targeted intervention to successfully return people home sooner.
We examined the association between home support and SNF use in a large, hospital-based cohort. Specifically, we examined whether living alone was associated with discharge to SNF, after accounting for sociodemographic, clinical, and functional characteristics.
METHODS

Study Design and Participant Selection
We conducted a historical cohort study of medical admissions at the Massachusetts General Hospital from July 2014 to August 2015 using administrative and electronic medical record (EMR) data. In particular, we obtained the initial nursing assessment from the EMR to determine whether the individual lived alone at the time of admission. The initial nursing assessment also included data on participants' functional status on admission. We included individuals aged 50 and older who were discharged alive. We excluded individuals admitted from SNFs or other long-term care facilities, discharged with a nonmedical diagnosis or major surgical procedure code as determined according to Center for Medicare and Medicaid Services' definitions, 14 hospitalized for less than 3 days because this is the minimum length of stay required to qualify for the Medicare SNF benefit, discharged to acute rehabilitation facilities or hospice, and transferred to another hospital (Supplementary Figure S1 ) and those with missing or incomplete nursing assessment or discharge location data (6.4% of eligible admissions). We conducted sensitivity analyses using imputation and determined that excluding observations with missing data did not meaningfully change our results (Supplementary Table S1 ).
Variable Definition and Measurement
We defined our primary outcome as discharge to a SNF. We used the initial nursing assessment to determine our exposure (i.e., living alone). As part of usual care, nurses on the medical floors performed a comprehensive intake assessment using a structured form. From this assessment, we pulled data from questions related to whether the person lived alone and the degree of assistance needed to perform ADLs (bathing, dressing, grooming, feeding, mobility). Self-reported mobility measures have been shown to be comparable with validated physical therapy assessment in predicting discharge location, 15 and consistent with prior studies, those requiring any assistance in an ADL domain were classified as impaired. 5, 16 We obtained information on sociodemographic covariates, including age at admission, sex, race, and insurance status, from administrative databases. We used Clinical Classification Software groupings to determine principal diagnosis category 14 and the Elixhauser Comorbidity Index to assess comorbidities. 17 
Statistical Analytical Methods
We first evaluated differences between participants according to whether they lived alone at the time of admission using chi-square tests for categorical variables and t-tests for continuous variables. We then used a multivariable logistic regression model examining the association between living alone and discharge to a SNF, controlling for a set of confounders defined a priori based on clinical experience and the prior published literature that included age, sex, race, insurance status, comorbidities, length of stay, and ADLs (including impaired mobility).
9,10,18 Drawing from findings of prior studies, we examined the interaction between living alone and previously identified variables associated with discharge to a SNF (age, length of stay, insurance status, impaired mobility) to determine whether there were different effects of living alone on discharge to SNF. The Partners HealthCare Institutional Review Board determined that the study was exempt from human subjects approval (Protocol #2016P001151). We used Stata version 14.2 to conduct all analyses (Stata Corp., College Station, TX).
RESULTS
Participant Characteristics
Of the 7,029 participants in this study, 24.8% reported living alone before admission. Those living alone were more likely to be female (53.3% vs 42.6%, P < .001), older (72.1 vs 69.2, P < .001), and sicker (Elixhauser Comorbidity Index 3.6 vs 3.4, P < .001) ( Table 1) and more likely to have Medicare or Medicare and Medicaid (dual-eligible) insurance (P < .001) than commercial insurance. Of the 10 most common principal diagnoses, only congestive heart failure, sepsis, and complication of procedure differed between those who did and did not live alone (P < .05 for all three). Participants living alone had fewer ADL impairments (feeding, 5.4% vs 8.3%, P < .001 grooming, 12.5% vs 17.4%, P < .001; dressing, 13.8% vs 18.2%, P < 0.001; bathing, 16.6% vs 20.7%, P < .001) (Figure 1 ). There was no difference between groups in impaired mobility (27.9% vs 28.1%, P = .87).
Living Alone and Discharge Location
Overall, 10.9% of study participants were discharged to a SNF. In the multivariable logistic regression analysis, individuals living alone had more than twice the odds of being discharged to a SNF (odds ratio (OR) = 2.23, 95% confidence interval (CI) = 1.85-2.69, P < .001), after adjustment for age, sex, race, income, education, insurance status, comorbidities, length of stay, primary discharge diagnosis, and ADLs (including impaired mobility) (Figure 2) . Age, insurance status, length of stay, impaired mobility, and impaired bathing were also significantly associated with greater odds of discharge to a SNF, whereas being Asian or African American or having a diagnosis of congestive heart failure, arrhythmia, myocardial infarction, or coronary artery disease were associated with lower odds in the model.
Interaction Analysis
Prior work has identified age, length of stay, insurance status, and impaired mobility as factors associated with discharge to a SNF. Our analyses of these prior established risk factors found that there were no significant interactions between living alone and age, length of stay, insurance status, or impaired mobility (Table 2) . In all cases, the risk factors were significantly associated with discharge to a SNF for those who did and did not live alone. Impaired mobility was a weaker risk factor for SNF discharge for those who lived alone (OR = 1.48) than for those who did not (OR = 2.07), although this difference was not statistically significant (P = .07).
DISCUSSION
This study of community-dwelling older adults hospitalized for a medical condition found that living alone before admission was strongly associated with being discharged to a SNF. This association was clinically significant and robust, persisting after accounting for confounders. Even though individuals living alone had fewer functional impairments, they had greater odds of SNF discharge than those who did not live alone. These findings add to the literature on postacute care use and have several clinical and policy implications.
Past studies with smaller sample sizes and a broader array of admission types (e.g., surgical hospitalizations) that examined living alone 11, 19, 20 and related measures such as marital status 18, 21 and availability of a caregiver 22, 23 have shown that people living alone are 1 to 3 times as likely to require intensive discharge planning or postdischarge services. Our study confirms and updates these findings in a larger, contemporary cohort of medical inpatients and extends them by focusing on discharges to SNFs-the most common facility-based discharge destination of older inpatients. For many older adults discharged from the hospital, a critical question is whether to discharge to home or to a SNF. Regarding other characteristics associated with discharge to SNF, one study found that age, Medicare insurance status, and length of stay were all associated with discharge to a SNF, 9 which our study corroborates. Another study also found a strong relationship between impaired mobility and discharge to a SNF. 10 We examined additional functional measures of dressing, feeding, bathing, and grooming and found that impaired bathing was also significantly associated with discharge to a SNF. Taken together, it is reasonable to conclude that a global assessment of function beyond traditional physical therapy mobility measures should be included in SNF usage prediction models. Future studies are needed to clarify the degree to which living alone predicts discharge to a SNF for nonrehabilitative needs. These findings have implications for implementing clinical interventions to reduce nonrehabilitation-related SNF use and help community-dwelling elderly adults return and remain home after discharge. First, we identified two data elements-living alone and ADL impairment -that can be collected on admission and, when coupled with administrative data, can identify a population that may benefit from augmented discharge planning and case mangement, 20, 23 as well as interventions to decrease inhospital functional decline. 24, 25 Such programs have been shown to reduce healthcare costs and improve outcomes. 25, 26 For the subpopulation of individuals going to SNFs mainly because they do not have the necessary supports to thrive in the community with home health rehabilitation services alone, we should consider more patient-centered, and potentially lower-cost, approaches using augmented home services after discharge (e.g., more frequent home health aide and nursing visits) as an alternative to SNF. This study does not suggest that people living alone do not need additional services, that their postacute care is inappropriate, or that people uniformly prefer to recover at home. 27 Instead, we suggest that there could be more desirable and potentially efficient methods to provide support for these people, including, should they desire it, allowing them to recover in the familiar surroundings of their own home.
On a policy level, the advent of prospective payment for hospital care in the 1980s and subsequent pressure to decrease hospital length of stay corresponded to greater use of SNFs after discharge. 28, 29 Furthermore, because SNFs are paid per diem, they have a financial incentive to keep people in the facility. 30 Studies suggest that the Figure 2 . Multivariable logistic regression model assessing association between living alone and discharge to a skilled nursing facility. LOS = length of stay; UTI = urinary tract infection; CHF = congestive heart failure; MI = myocardial infarction; CAD = coronary artery disease.
"push" to get people out of the hospital and the "pull" for SNFs to accept them on a per-diem basis has resulted in regional variation in postacute care use, 31 cost growth, 32 and risk of readmission 30 in the Medicare program. Much research has focused on hospital-and regional-level determinants of SNF use using large claims data, 33 but less attention has been focused on individual-level predictors of SNF use, especially home supports. Many people convalescing from acute illness need significant support to thrive at home after discharge. A recent examination of caregiver burden in aging populations highlighted the significant, often-unrecognized care that people's families provide. 34 Clinicians tacitly recognize home support as an important consideration in discharge decisions, postdischarge recovery, and overall health outcomes; 35, 36 as such, serious consideration should be given to patient-centered alternatives to facility-based SNF care to achieve equivalent or better outcomes at potentially lower cost. These home-based alternatives are consistent with the emergence of alternative payment models that encourage high-quality postacute care in lower-cost settings. 37 
Limitations
This study has several limitations inherent to the study design and the data available. It is a single-center study at an urban academic medical center and thus may not be generalizable to community-based or rural settings. There is the potential for unmeasured confounding to influence our observed relationship between living alone and discharge to a SNF, although we accounted for functional status and other variables typically associated with SNF discharge. We used a measure of whether participants lived alone to determine home support, which is an incomplete measurement of home support (e.g., an adult child who lives nearby may help support the person), although this would be considered exposure misclassification and bias our results towards the null. We also acknowledge that ADL impairment, an important confounder, was obtained through self-report, which may result in inconsistent measurement and reporting. Nevertheless, prior work shows that self-reported impaired mobility is as predictive as physical therapist-obtained measures of impairment. In addition, if health systems attempt to collect ADL impairment data, self-reported impairment might be a practical and scalable way to do so. Although we controlled for a broad set of covariates, we acknowledge the potential for unobserved factors such as individual preferences that may be correlated with living alone and SNF discharge. Finally, most people want to be cared for in the least-restrictive postacute care setting possible, but we do not know whether individuals discharged to SNFs in our study fared better from a health perspective.
In conclusion, people who live alone are more than twice as likely to be discharged to a SNF after an acute medical hospitalization than those who do not live alone. Future studies will need to confirm these findings in other settings and determine the extent to which SNF care is being used for ADL and home support. As postacute care moves toward prospective payment and health systems focus on value-based care, new care pathways such as intensive home services after hospital discharge could be a means to a more person-centered, lower-cost approach for individuals with limited home support.
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